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TRIALS WITH UREA AND ANHYDROUS 
AMMONIA FOR WHEAT GROWING 
Results from Wongan Hills Research Station in 1965 and 1966 
By M. G. MASON, B.Sc. (Agric), Research Officer, Plant Research Division. 
THE recent subsidy on nitrogenous fertil isers has greatly reduced their price to farmers. 
This, and farmers' increasing awareness of the benefits of application of nitrogen to 
cereals, has led to a substantial increase in the use of these ferti l isers. 
Urea is by far the most widely used 
nitrogenous fertiliser because of its price 
advantage over the others. 
Anhydrous ammonia has some advan-
tages over urea. It is more concentrated, 
so that lower rates can be used to give 
the same rate of nitrogen per acre, and 
less weight of fertiliser has to be trans-
ported. Anhydrous ammonia is also put 
on in a separate operation so that no 
nitrogenous fertiliser needs to be handled 
during seeding. 
The main disadvantage of anhydrous 
ammonia is its price per unit of nitrogen 
compared to that of urea. On this basis 
anhydrous ammonia costs more than one 
and a half times as much as urea. 
Specialised equipment is also needed to 
inject the liquid ammonia into the soil; 
this is rented to the farmer by the 
fertiliser company. 
This article reports the results of trials 
carried out at Wongan Hills Research 
Station in 1965 to 1966 to test anhydrous 
ammonia as a source of nitrogen for 
wheat growing, to examine times, depths 
and rates of application, and to compare 
it with urea. 
The anhydrous ammonia was applied 
with a special applicator rig purchased by 
the Department of Agriculture in 1964. 
Anhydrous ammonia is a highly 
concentrated form of nitrogenous fer-
til iser used commercial ly in Western 
Australia since 1964. W h e n applied 
correctly i t has given good results— 
it increased wheat yields by up to 19.8 
bushels per acre in four trials at 
Wongan Hi l ls Research Station in 1965 
and 1966. 
This art icle describes the results of 
experiments carried out in 1965 and 
1966 on three soil types—Wongan 
Loamy Sand, Mocardy Sand and Elphin 
Loamy Sand (Hardpan phase). The 
experiments were carried out on W o n -
gan Hi l ls Research Station but the 
soils are representative of many scrub-
plain soils in the wheatbelt. Three 
of the trials were on second successive 
crops and the other on a f i rst crop 
on old clover land. 
The tr ials were designed to test the 
eff iciency of anhydrous ammonia as 
a source of ni trogen for wheat grow-
ing, and to examine the t ime, depth 
and rates of application fo r this fer-
tiliser. Complete results of these 
trials are set out in Tables 1 to 8. 
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If applied correctly, anhydrous ammonia can sometimes be 
used as profitably as urea. 
On light soils the anhydrous ammonia should be applied 
to a depth of at least 6 inches. 
Best results will be obtained when the anhydrous ammonia 
is applied as close to seeding as possible. 
Application rates and costs 
Urea contains 46 per cent, nitrogen, 
compared with 82 per cent, in anhydrous 
ammonia. This means that 28£ lb. per acre 
of anhydrous ammonia supplies the same 
amount of nitrogen as 51 lb. urea per acre. 
Similarly 51 and 67 lb. anhydrous ammonia 
per acre are equivalent to 91 and 119 lb. 
urea per acre respectively. The economics 
of all treatments are set out in Tables 5 
to 8. The value of wheat, after handling 
charges were deducted, was taken as $1.24 
per bushel. The price used for anhydrous 
ammonia was for "custom application" less 
than 125 miles from Perth—$234 per ton 
applied. Urea was priced at $53.20 per ton 
at Perth works plus a transport cost of 
34.04 per ton and an application cost of 
S0.50 per acre. 
Urea or anhydrous ammonia? 
Wongan Loamy Sand—(Trial 65WH8)_ 
This trial was carried out on a second 
successive crop on yellow loamy sand low 
in nitrogen. Before the first crop, poor 
subterranean clover pasture had grown on 
the area for seven years. 
The most profitable treatments in this 
trial were anhydrous ammonia injected to 
a depth of six or eight inches immediately 
before seeding, and urea applied at seed-
ing. The rate of application recommended 
for this situation would be between 51 and 
91 lb. per acre for urea or the equivalent 
rates of 28i to 51 lb. per acre for anhydrous 
ammonia. 
Because anhydrous ammonia is more 
costly per unit of nitrogen, higher yields 
are needed to make it as profitable as urea. 
In spite of this, if anhydrous ammonia 
was applied deep enough and close to 
seeding, it gave similar profits to urea 
applied at seeding. At the lowest rate 
anhydrous ammonia gave greater profit. 
Urea three weeks after seeding was less 
profitable at all rates. 
Table 1.—Wheat yields. Trial 6 5 W H 8 
Wongan Hil ls Research Station, 1 9 6 5 — W o n g a n 
Loamy Sand 
Nil 
Rate 
Depth of ' 
application Time of Application 
lb/acre 
0 
Grain 
yield 
bus/acre 
9 0 
28* 
SI 
67 
28i. 
< 
2 
o 
< 
*/» 
O 
a. Q 
>-I 
7 
< 
SI 
67 
51 
67 
28* 
51 
67 
28J 
SI 
67 
4 weeks before seeding 
ately before seeding 
* li 
i \\ 
4 >lmmedi« 
* IJ 
• 4 weeks before seeding 
Immediately before seeding 
6 
6 
6 
78} 
51 
67 
! 
} 
> Immediati 
4 weeks before seeding ... 
itely before seeding 
51 
91 
119 
SI 
91 
119 
SI 
91 
119 
4 weeks before seeding . 
At seeding 
after seeding Y 3 weeks 
L.S.D. p < 0 05 = 5-4 bus/acre. 
12 8 
17-7 
24-3 
14 6 
19 I 
27-8 
14-6 
22-9 
27-4 
19 8 
23-3 
26-7 
14-2 
26-7 
20 I 
19 8 
23-6 
28 8 
12-2 
14-6 
15-3 
1 6 0 
21-9 
26 0 
16 3 
20 5 
23 6 
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Mocardy Sand—(Trial 65WH16) 
This trial was carried out on a second 
successive crop following one year of poor 
sub. clover pasture, on a very sandy soil. 
Anhydrous ammonia gave a greater 
profit than urea when it was applied to 
a depth of 8 inches either at seeding or 
four weeks before seeding. With applica-
tion to six inches at seeding, profits were 
less than those with urea applied three 
weeks after seeding but as good or better 
than urea applied at seeding. 
Wongan Loamy Sand—(Trial 65WH17) 
This trial was carried out on the first 
crop after four years of good sub. clover 
pasture. The wheat yield without nitrogen 
was 45.8 bushel per acre. 
Urea applied at seeding gave maximum 
returns and overall the urea gave greater 
returns than anhydrous ammonia. When 
applied 6 inches deep at seeding the 
anhydrous ammonia gave similar yields to 
the best urea treatment (at seeding) but 
because of its lower cost per unit of 
nitrogen the urea was more profitable. 
Elphin Loamy Sand—(Trial 66WH10) 
This soil type has a higher clay content 
than the other two—a loamy gravelly sand 
with gravelly clay subsoil. The trial was 
carried out on a second crop on old land 
after five years of sub. clover pasture. 
Urea applied at seeding gave the highest 
returns. Anhydrous ammonia applied four 
inches deep at seeding was the best AA 
treatment but gave lower profits than the 
urea treatment at seeding. At the lowest 
nitrogen rate the anhydrous ammonia 
gave profits as good as or better than urea 
applied at seeding. 
The results above indicate that anhydrous 
ammonia (at present prices) can be quite 
profitably used in some cases. 
Table 2 .—Wheat yields. Trial 6 5 W H 1 6 
Wongan Hil ls Research Station, 1965—Mocardy 
Sand 
Nil 
< 
Z 
o 
< 
CO 
o 
aL 
Q 
>-
I 
Z < 
< 
UJ 
Rate 
lb/acre 
0 
28} 
51 
67 
28} 
67 
28} 
51 
67 
28} 
51 
67 
28} 
51 
67 
28} 
51 
67 
51 
91 
119 
51 
91 
119 
51 
91 
119 
Depth of 
application Tim* o f Application 
in. 
4 
> 
4 
4 
4 
6 
6 
6 
6 
6 
6 
8 
8 
8 
8 
8 
8 
> 4 weeks before seeding 
^-Immediately before seeding... 
>- 4 weeks before seeding 
> Immediately before seeding 
> 4 weeks before seeding 
> Immediately before seeding 
1 
>• 4 weeks before seeding .... 
> A t seeding 
> 3 weeks after seeding 
Grain 
yield 
bus/acre 
12-6 
13-5 
205 
191 
14-9 
18-7 
21 2 
14-9 
17-7 
22-6 
16-3 
20-5 
2 0 8 
20-5 
20-1 
24-3 
18-4 
27-8 
25-7 
15-3 
160 
17-4 
12 8 
170 
20-1 
18-7 
160 
19-8 
Table 3 . — W h e a t yields. Trial 6 5 W H 1 7 
Wongan Hi l ls Research Stat ion, 1 9 6 5 — W o n g a n 
Loamy Sand 
Nil 
< 
z 
o 
£ 
< 
in 
0 
ac 
Q 
>-
I 
Z 
< 
< Ul 
eC 
3 
Rate 
lb/acre 
0 
28} 
51 
67 
28} 
51 
67 
28} 
51 
67 
28} 
51 
67 
28} 
51 
67 
28} 
51 
67 
SI 
91 
119 
51 
91 
119 
51 
91 
119 
Depth of 
application 
in. 
4 
4 
4 
6 
6 
6 
4 
4 
4 
6 
6 
6 
4 
4 
4 
6 
6 
6 
Time of Application 
> Immediately before seeding 
> Immediately before seeding 
; 2 weeks after seeding 
> 2 weeks after seeding 
> 4 weeks after seeding 
> 4 weeks after seeding 
> A t seeding 
> 1 weeks after seeding 
!- 4 weeks after seeding 
Grain 
yield 
bus/acre 
45-8 
48-6 
53-5 
54-9 
51 -4 
52-8 
56-2 
46-2 
48-6 
51 0 
47-2 
49-7 
48-6 
45-5 
49-7 
50 0 
45-1 
50 7 
52-4 
5 3 1 
53-1 
49-7 
51 0 
50-3 
5 2 1 
5 0 0 
52 1 
52-1 
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Table 4.—Wheat yields. Trial 66WH10 
Wongan Hills Research Station, 1966—Elphin 
Loamy Sand 
Nil 
< 
Z 
0 
E 
Z 
< 
V) 
D 
0 
c£ 
O 
>• 
I 
Z < 
< 
UJ 
<£. 
Rate 
1b/acrc 
0 
28} 
67 
if 
67 
28} 
51 
67 
28} 
67 
51 
91 
119 
51 
91 
119 
Depth of 
application 
in. 
2 
2 
2 
2 
2 
2 
4 
4 
4 
4 
4 
4 
Time of Application 
> 5 weeks before seeding .... 
> Immediately before seeding 
> 5 weeks before seeding .... 
> Immediately before seeding 
f At seeding 
> 3 weeks after seeding 
Grain 
yield 
bus/acre 
19-3 
23-3 
2 6 0 
27-3 
23-3 
22-6 
22-6 
23-6 
25-9 
25-3 
24-7 
25-3 
27-4 
22-4 
2 5 0 
26-9 
181 
20-7 
19-4 
General comments on trials 
In these trials the anhydrous ammonia 
proved better on soils lower in nitrogen. 
It is not leached as readily as urea and 
its nitrogen is available over a longer part 
of the season. However, it does take some 
time for the nitrogen in anhydrous 
ammonia to be released into the soil. 
Urea is readily available to the plant 
very early and supplies a high level of 
available nitrogen soon after application. 
This may be an advantage in some situa-
tions. In experiment 65WH17 for example, 
there was a high level of nitrogen in the 
soil's organic matter at seeding time. How-
ever, this nitrogen does not become readily 
available until later in the season when 
warmer weather increases the breakdown 
of the organic matter and so releases 
nitrogen. Thus there would be a plentiful 
supply of soil nitrogen in spring so that 
extra nitrogen is not so necessary later 
in the season. Under such conditions the 
urea may increase the early growth of the 
crop. 
The crop in 66WH10 contained much 
Wimmera rye grass and best results were 
likely if the crop was stimulated early, 
allowing it to compete with this grass. 
This might explain the poor result with 
urea applied three weeks after seeding 
and the relatively good performance of 
anhydrous ammonia applied five weeks 
before seeding. In the latter case, the 
five-week period was sufficient to allow 
a fair amount of nitrogen to be released 
from the anhydrous ammonia. 
Only the most profitable treatments have 
been considered above, but many other 
treatments also gave profitable returns. 
Apart from a few treatments at the lowest 
rate all treatments were profitable in 
65WH16. In 65WH17 all treatments were 
profitable except for applications of anhy-
drous ammonia after seeding. All rates 
of urea applied three weeks after seeding 
were uneconomic in 66WH10, as were the 
two highest rates of ammonia applied two 
inches deep at seeding. All other treat-
ments were profitable. 
Time of application 
In three of the four experiments the 
application of urea at seeding gave higher 
yields and greater returns than applica-
tions two to four weeks after seeding. Two 
of these trials (65WH8 and 65WH17) were 
on a yellow loamy sand and the other trial 
(66WH10) was on a loamy, gravelly sand 
over gravelly clay. 
The fourth experiment (65WH16) was 
on a very sandy soil which would be very 
prone to leaching. On such soil some of 
the urea may have been leached before it 
could be taken up by the plants. In this 
trial application three weeks after seed-
ing gave best results. 
When the urea was topdressed four 
weeks before seeding, yields were lower 
than with later applications. 
These results indicate that to obtain 
best results in this area, urea should be 
topdressed as close to seeding as possible. 
On very sandy soils slightly later applica-
tions may give better results. 
The best time of application for urea 
can vary from season to season, depend-
ing on the incidence and intensity of rain 
at seeding time. However, results of these 
and other trials, indicate that in most 
cases application at seeding gives the best 
results in this area. The results obtained 
in 65WH8 are shown in Figure 1. 
In 1965, the application of anhydrous 
ammonia immediately before seeding on 
101 
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Yield 
(Bus /acre) 
TIME OF APPLICATION 
Fig. I .—The effect of time of application of urea on wheat 
yields on yellow loamy sand (Trial 65 WH8) 
should help to resist losses by leaching. 
When the soil is sufficiently moist, the 
actual time of application therefore should 
be less important on soils which have some 
clay content than on the more sandy soils. 
On sandy soils, application should be as 
close to seeding as possible. 
In the fourth trial (65WH17) application 
of anhydrous ammonia after seeding was 
tested. Special equipment was used to 
carry out this operation in the growing 
crop. This consisted of stubble applicators, 
in which the injection furrow is made by 
a sharp edge of a disc rather than the 
tyne. Behind each disc is a press wheel 
which presses back any plants which come 
out of the ground and also helps to seal 
in the ammonia. 
Yields obtained with the applications 
after seeding were considerably below 
those made at seeding. Some of the yield 
drop could have been due to mechanical 
damage to the plants and some to the 
toxic effect of free ammonia near the 
roots of the plants. 
The results of this trial are shown in 
Fig. 2. 
sandy soil and loamy sand gave much 
better yields and returns than the applica-
tion four weeks before seeding. However, 
in 1966, there was little overall difference 
between applications immediately before 
seeding and five weeks before seeding on 
gravelly sand over gravelly clay. 
Where application was 4 inches deep on 
the gravelly sand, treatment at seeding 
was better than earlier but the earlier 
treatment was better with application to 
2 inches. At the time of the early applica-
tion the soil was quite dry, while at seeding 
it was moist. It is possible that at seed-
ing, the wet soil did not fall back into 
place behind the tynes of the applicator 
during the shallow applications. This could 
mean that the ammonia was not properly 
covered and some may have escaped into 
the atmosphere. 
When anhydrous ammonia is applied to 
the soil it quickly dissolves in the soil 
moisture, providing enough moisture is 
present. However, much of the ammonia 
can be held by clay in the soil and this 
50-
Yield 
(Bus /acre) 
45-
TIME OF APPLICATION 
Fig. 2.—The effect of time of application of anhydrous 
ammonia on wheat yields on yellow loamy sand 
(Trial 65 W H 17) 
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Depth of application 
In 1965, application of anhydrous 
ammonia 8 inches deep gave higher yields 
and returns in sandy soil than application 
at 6 inches; application 4 inches deep 
gave the lowest yields. 
On loamy sand, the 6-inch application 
gave higher yields than the 4-inch appli-
cation. The 8-inch treatments gave the 
highest yields when the ammonia was 
applied at seeding time but not when 
application was four weeks before seeding. 
Overall, the 8-inch application was not 
significantly better than 6-inch applica-
tion. 
Trial 65WH17, on yellow loamy sand, 
showed a small yield advantage for the 
6-inch application compared to 4 inches. 
This was not statistically significant. 
Results of the 1966 trial were discussed 
above under the heading "time of 
application." 
Overall, the difference between 2-inch 
and 4-inch applications was not statistic-
ally significant. With applications five 
weeks before seeding, better results were 
obtained at the 2-inch depth, although 
the 4-inch depth was better when the 
application was made immediately before 
seeding. Some difficulty was encountered 
with the early 4-inch application because 
of a dry hardpan. This may have caused 
the 4-inch application to be poorer than 
the shallow application in this trial. 
In general the results indicate that a 
depth of at least 6 inches should be aimed 
at during application. It also appears that 
the depth of application is more important 
on lighter soils than on the loamy sands. 
Results obtained on the sandy soil in 
1965 are shown in Fig. 3. 
Rates of application 
The highest returns and the most profit-
able rate of anhydrous ammonia in 65WH8 
(yellow loamy sand) was the highest rate 
used— 67 lb. per acre, equivalent to 119 lb. 
urea per acre—applied 8 inches deep at 
seeding, in 65WH16 (very sandy soil) the 
most profitable rate was 51 to 67 lb. of 
anhydrous ammonia per acre (equivalent 
to 91 to 119 lb. urea per acre) applied 8 
inches deep at seeding. Highest returns 
in 65WH16 came from anhydrous ammonia 
at 51 lb. per acre (equivalent to) 91 lb. 
per acre of urea. 
Overall in 65WH17 (yellow loamy sand), 
urea was most profitable at a rate of 
51 lb. per acre, while the most profitable 
rate for anhydrous ammonia before seed-
ing was the equivalent of 119 lb. urea per 
acre. Urea at 51 lb. per acre applied at 
seeding gave greatest returns. 
Overall in 66WH10 (loamy sand) the 
equivalent of 51 to 91 lb. urea per acre 
was most profitable but urea applied at 
seeding at 119 lb. per acre gave greatest 
returns. 
The table below summarises these results 
and indicates the rates which would 
normally be recommended for the above 
soils in this area. 
Comparison of best urea rates in 1965 and 1966 and 
recommended rates 
Experi-
ment 
Opt imum Rate in 
Experiment 
Recommended 
Rate 
65WH8 
6 5 W H I 6 
6SWHI7 
6 6 W H I 0 
119 lb. per acre 
91-119 lb. per acre 
51-91 lb. per acre... 
51-91 lb. per acre... 
75-80 lb. per acre 
75-80 lb. per acre 
30 lb. per acre 
75-80 lb. per acre 
24-r 
22 
20 H 
Yie ld 
(Bus /acre) 
18-
16-
OEPTH OF APPLICATION 
Fig. 3.—The effect of depth of application of anhydrous 
ammonia on wheat yields on a very sandy soil 
(Trial 65 W H 16) 
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In the 1965 trials the most profitable 
rate for each of the experiments was above 
the recommended rate, but 1965 was a 
favourable year for nitrogen responses. 
The recommendations above are based on 
trials carried out over many seasons and 
include many less favourable years. 
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APPENDIX 
Returns from wheat in trials at Wongan Hil ls Research Station comparing rates and 
times of application of anhydrous ammonia and urea, and depths of application of 
anhydrous ammonia 
Table 5.—Returns from Wheat, Trial 6 5 W H 8 
Wongan Hi l ls Research Station, 1965—Wongan Loamy Sand 
< 
z 
0 
z 
z 
< 
0 
eC 
Q 
>-
I 
Z 
< 
< 
3 
Rate 
Ib./acre 
28 
51 
67 
28 
51 
67 
28 
51 
67 
28 
51 
67 
28 
51 
67 
28 
51 
67 
51 
91 
119 
51 
91 
119 
51 
91 
119 
Depth 
in. 
No 
J} 
n 
n 
1} 
= } 
Time of Application 
Nitrogen-Yield = 9-0 bus/acre 
4 weeks before seeding 
Immediately before seeding 
4 weeks before seeding 
Immediately before seeding 
4 weeks before seeding 
Immediately before seeding 
4 weeks before seeding 
Immediately after seeding 
3 weeks after seeding 
Yield
 c . 
increase * « « 
above nil i r e t u r n 
bus/acre 
3-8 
8-7 
15-3 
5-6 
10-1 
18-8 
5-6 
13-9 
18-4 
10-8 
14-3 
17-7 
5-2 
17-7 
I I I 
10 8 
14-6 
19-8 
3-2 
5-6 
6-3 
7 0 
12-9 
170 
7-3 
11-5 
14-6 
$/acre 
4.71 
10.79 
18.97 
6.94 
12.52 
23.31 
6.94 
17.24 
22.82 
13.39 
17.73 
21.95 
6.45 
21.95 
13.76 
13.39 
18.10 
24.55 
3.97 
6.94 
7.81 
8.68 
16.00 
21.08 
9.05 
14.26 
18.10 
Extra Net 
cost increase 
$/acre 
*2.98 
5.33 
7.00 
*2.98 
5.33 
7.00 
*2.98 
5.33 
7.00 
*2.98 
5.33 
7.00 
*2.98 
5.33 
7.00 
•2.98 
5.33 
7.00 
1.80 
2.82 
3.54 
1.80 
2.82 
3.54 
1.80 
2.82 
3.54 
$/acre 
1.73 
5.46 
11.97 
3.96 
7.19 
16.31 
3.96 
11.91 
15.82 
10.41 
12.40 
14.95 
3.47 
16.62 
6.76 
10.41 
12.77 
17.55 
2.17 
4.12 
4.27 
6.88 
13.18 
17.54 
7.25 
11.44 
14.56 
One bushell = $1.24 on farm value. 
Rates as low as 28 lb/acre not always available with custom application. 
^OIL STATUS: Second successive crop on yellow loamy sand low in nitrogen. 
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Table 6.—Returns from Wheat, Trial 6 5 W H 1 6 
Wongan Hil ls Research Station, 1965—Mocardy Sand 
Rate Depth Time of Application 
j 
in lrel E f r a E x t ? . Net 
. • ; re turn cost increase above nil 
1 1 
< 
z 
o 
r 
2: 
< 
CO 
o 
a 
>• 
i 
z 
< 
< 
ui 
ec 
3 
Ib./acre 
28 
51 
67 
28 
51 
67 
28 
51 
67 
28 
51 
67 
28 
51 
67 
28 
51 
67 
51 
91 
119 
51 
91 
119 
51 
91 
119 
i n . 
N o Nitrogen-Yield = 12-6 bus/acre 
!} 
n 
i} 
;} 
!} 
1} 
:;::} 
::::} 
= } 
4 weeks before seeding 
Immediately before seeding 
4 weeks before seeding 
Immediately before seeding 
4 weeks before seeding 
Immediately before seeding 
4 weeks before seeding 
Immediately after seeding 
3 weeks after seeding 
bus/acre 
0-9 
7-9 
6-5 
2-3 
6-1 
8-6 
2-3 
5 1 
10-0 
3-7 
7-9 
8-2 
7-9 
7-5 
11-7 
5-8 
15-2 
13-1 
2-7 
3-4 
4-8 
0-2 
4-4 
7-5 
6-1 
3-4 
7-2 
$/acre 
1.12 
9.80 
8.06 
2.85 
7.56 
10.66 
2.85 
6.32 
12.40 
4.59 
9.80 
10.17 
9.80 
9.30 
14.51 
7.19 
18.85 
16.24 
3.35 
4.22 
5.95 
0.25 
5.46 
9.30 
7.56 
4.22 
8.98 
$/acre 
*2 .98 
5.33 
7.00 
*2 .98 
5.33 
7.00 
*2 .98 
5.33 
7.00 
*2 .98 
5.33 
7.00 
*2 .98 
5.33 
7.00 
*2 .98 
5.33 
7.00 
1.80 
2.82 
3.54 
1.80 
2.82 
3.54 
1.80 
2.82 
3.54 
$/acre 
— 1.86 
4.47 
1.06 
— 0.13 
2.23 
3.66 
— 0.13 
0.99 
5.40 
1.61 
4.47 
3.17 
6.82 
3.97 
7.51 
4.21 
13.52 
9.24 
1.55 
1.40 
2.41 
— 1.55 
2.64 
5.76 
5.76 
1.40 
5.39 
One bushell s= J 1.24 on farm value. 
* Rates as low as 28 lb/acre not always available with custom application. 
SOIL STATUS: Second successive crop on very sandy soil, after one year of poor sub. clover pasture. 
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Table 7.—Returns from Wheat, Trial 6 5 W H 1 7 
Wongan Hi l ls Research Station, 1965—Wongan Loamy Sand 
Rate Depth Time of Application 
Yield 
increase 
above nil 
Extra 
return 
Extra 
cost 
Net 
increase 
One bushell = $1.24 on farm value. 
* Rates as low as 28 lb/acre not always available with custom application. 
SOIL STATUS: First crop after four years of good sub. clover pasture. 
< 
z 
0 
z 
z 
< 
0 
Q 
>-
z 
< 
< 
UI 
OS 
Ib./acre 
28 
51 
67 
28 
51 
67 
28 
51 
67 
28 
51 
67 
28 
51 
67 
28 
51 
67 
51 
91 
119 
51 
91 
119 
51 
91 
119 
in. 
No N 
1} 
n 
\ ) 
u 
ii 
n 
::;;} 
=•} 
E} 
itrogen-Yield = 45-8 bus/acre 
Immediately before seeding 
Immediately before seeding 
2 weeks after seeding 
2 weeks after seeding 
4 weeks after seeding 
4 weeks after seeding 
At seeding 
2 weeks after seeding 
4 weeks after seeding 
bus/acre 
2-8 
5-6 
7 0 
10-4 
0-4 
2-8 
5-2 
1-4 
3-9 
2-8 
— 0-3 
3-9 
4-2 
— 0-7 
4-9 
6-6 
7-3 
7-3 
3-9 
5-2 
4-5 
6-3 
4-2 
6-3 
6-3 
1 $/acre 
3.47 ; 
9.55 
11.28 
6.94 
8.65 
12.90 
0.50 
3.47 
6.45 
1.74 1 
4.84 
3.47 
— 0 37 
4 84 
5.21 
— 0.87 
6.08 
8.18 
9.05 
9.05 
4.84 
6.45 
5.58 
7.81 
5.21 
7.81 
7.81 
$/acre 
*2.98 
5.33 
7.00 
*2.93 
5.33 
7.00 
*2.98 
5.33 
7.00 
*2.98 
5.33 
7.00 
*2 98 
5.33 
7.00 
*2.98 
5.33 
7.00 
1.80 
2.82 
3.54 
1.80 
2.82 
3.54 
1.80 
2.82 
3.54 
$/acre 
0.49 
4.22 
4.28 
2.96 
3.35 
5.90 
— 2.48 
— 1.86 
— 0.55 
— 1.24 
— 0.49 
— 3.53 
— 3.35 
— 0.49 
— 1.79 
— 3 85 
0.75 
1.18 
7.25 
6.23 
1.30 
4.65 
2.76 
4.27 
3.41 
4.99 
4.27 
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Table 8.—Returns f rom Wheat , Tr ia l 6 6 W H 1 0 
Wongan Hil ls Research Station, 1966—Elph in Loamy Sand 
< 
z 
o 
z 
z 
< 
CO 
o 
tc 
Q 
>-
I 
z 
< 
< 
Ui 
D 
Rate Depth 
Ib./acre 
28 
51 
67 
28 
51 
67 
28 
51 
67 
28 
51 
67 
51 
91 
119 
51 
91 
119 
in. 
No r 
1} 
1} 
1} 
Time of Application 
Jitrogen-Yield = 193 bus/acre 
5 weeks before seeding 
Immediately before seeding 
5 weeks before seeding 
^Immediately before seeding 
Immediately after seeding 
3 weeks after seeding 
Yield 
increase 
above nil 
bus/acre 
4 0 
6-7 
8 0 
4 0 
3-3 
3-3 
4-3 
6-6 
6 0 
5-4 
6 0 
8-1 
3-1 
5-7 
7-6 
— 1-2 
1-4 
0 1 
Extra 
re turn 
$/acre 
4.96 
8.31 
9.92 
4.96 
4.09 
4.09 
5.33 
8.18 
7.44 
6.70 
7.44 
10.04 
3.84 
7.07 
9.42 
— 1.49 
1.74 
0.12 
Extra 
cost 
$/acre 
*2 .98 
5.33 
7.00 
• 2 . 9 8 
5.33 
7.00 
*2 .98 
5.33 
7.00 
•2 .98 
5.33 
7.00 
1.80 
2.82 
3.54 
1.80 
2.82 
3.54 
Net 
increase 
$/acre 
1.98 
2.98 
2.92 
1.98 
— 1.24 
— 2.91 
2.35 
2.83 
+ 0.44 
3.72 
2.11 
3.04 
2.04 
4.25 
5.88 
— 3.29 
— 1.08 
— 3.42 
One bushel I = $1.24 on farm value. 
* Rates as low as 28 lb/acre not always available with custom application. 
SOIL STATUS: Second crop on old land after five years ofsub. clover. Loamy gravelly sand with gravelly clay subsoil. 
Ra in fa l l—Wongan Hills Research Station 1965 and 1966 . 
Year 
1965 
1966 
Average— 
40 years .... 
Jan. 
22 
28 
46 
Feb. 
5 
76 
49 
Mar. 
35 
79 
Apr . 
55 
144 
88 
May 
247 
44 
201 
June 
363 
261 
267 
July 
359 
331 
273 
Aug. 
162 
108 
198 
Sept. 
94 
90 
89 
Oct . 
158 
198 
68 
Total 
May-
Oct . 
1,383 
1,032 
1,090 
Nov. 
113 
58 
39 
Dec 
% 
4 
32 
Total 
1,709 
1,342 
1,423 
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CHOOSE FLORIDA! 
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These days when you, the primary producer, makes 
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spent. This is why Florida is the logical choice in 
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you are dealing w i th the manufacturer direct, sav-
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